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a; = cosh _1 z = ch z — arc cosh z : C -> C 
1 

^ z = -(e 0) + e'^) = + e-" = 2z , e°> = t 

1 

=> t + - = 2z => t 2 + 1 - 2zt = 0 
t 

A = (-2z) 2 - 4 = 4z 2 - 4 
2z+V4z 2 - 4 


=> t = 


= z+Vz 2 - 1 


a) = cosh -1 z = In (z+y/z 2 — 1 ) 

z 2 - 1 = 0 => (z = +1) g^iiii 

0) = sinh z = In (z+^z 2 — : C -> C 

(z = +l) ^xkai 

-1 1 1+Z 

60 = tanh 1 z = th z = — ln(- ) 

2i v l - z^ 


ch z = i , sin zVlO ,i?e(z z ),sinh 1 [ln(— 1)] 

:-o-1|,i^^ e [(-ir] 


: onibg 


_ ^cosh 1 z 


7T 


Vz 2 -1 = -z + e ir 27Tk 


71 


z 2 - 1 = z 2 - 2ze~2~ 2nk + e -n~4nk 


2ze~i~ 2ltk = 1 + e 


-n-Ank 


l + e 


-n-Ank 


Z = 


71 n 7 

2e -2-2nk 


z = -[e^ 2nk + e-T- 2nk ] 
(z = cosh (— + Ink^ 
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v = xy 

V 2 ^ = V'xx + Vyy = 0 
K = J V'xx = 0 

Vy = X -> 17y y = 0 

V 2 17 = 0 => V 

U x Vy 

=^> u = j Vy dx + h(y) = j x dx + h(y) 
u = ^x 2 + /i(y)^ I 

Uy V X 

1 

ft'(y) = -y => /i(y) = - ^y 2 + c 

= i* 2 -^y 2 + 11 

/(z) = u + iv 

/0) = (2 ^ 2 ~ 2 y2 + c ) + ^ y 
(/(z) = iz 2 + c) 

1 

w = ln|z| = -ln(x 2 + y 2 ) 
u = lnp 

1 1 

V^w == + - w p + ^^(p = 0 

1 1 

/ v II II ri 

u p =-=> V = ~^2 'V = 0 
111 

\rit = H h 0 = 0 ^> li 

p 2 p p 

( U P = P v i) 1 
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1 1 , 

p p * * 
v(p,<p) = j Idcp + hip) 
v(p, (p) = (p + h{p) 

u'y = —pv' II 

v' P = h'ip) 

u'y = 0 => -ph'(p) = 0 
=> h'ip) = 0 => /i(p) 
u = (p + c 


= c 


fiz) = u + iv = In p + ii<p + c) = In z + ic 


u = ax 3 + by c 


V 2 u = u^ 2 + u'y2 = 0 


u^2 = 6ax , Uy 2 = 6by 
ax + by = 0=>a = y,b = —x 


u = x 3 y — y 3 x 


u' x = 3x 2 y — y z 


I 


v = j u' x dy + h(x) 
(v = -x 2 y 2 - -y 4 + /i(x)J 


x 3 — 3xy 2 = — (3xy 2 + /i'(x)) 
(h'(x) = -x 3 ) 
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h(x) = — -x 4 + c 
4 


v = -xy — -y — -x + c 
3 4 J 4 

/(z) = 0 + i(-iz 4 + c) 


u = e 3x cos ay 


u' x = 3e 3x cos ay 


Uy = —ae 3x sin ay 


u^2 = 9e 3x cos ay 


y ~~ ^ 1 ~y 

2„, _ n n 3x ^p^, ^2^3x 


u 2 = —a z e 5X cos ay 


V z u = 9e 6X cos ay — a L e 6X cos ay = 0 
a 2 = 9 => a = +3 


u = ax 2 y + fry 2 — 3y 3 + 2x 2 
i4 = 2axy + 4x 
u'J.2 = 2ay + 4 
Uy = 2by — 9y 2 + ax 2 
Uy2 = 2b - 18y 

V 2 u = 2ay + 4 + 2b - 18y = 0 
4 + 26 = 0 ,2a -18 = 0 
^ b = -2 ,a = 9 
u = 9x 2 y — 2y 2 — 3y 3 + 2x 2 


/(z) = Im(z 2 ) = Im(x 2 — y 2 + 2xyi) = 2xy 
/(z) = 2xy + Oi 
i4 = 2y = Vy = 0 =^> y = 0 
= 2x = —v' x = 0 => x = 0 


,2z 


W 


e"" = 2 — i = V5 e 

2 1 
cos 6 = — , sin 6 = — — 
V5 V5 

2z = ln(V5 e w ) = In V5 + i(0 + 2nk) 

1 (B \ 

z = - In 5 + i I — + nk) • k 6 Z 


Im(z) > ||z + 2i|| > 0 

y > y/x 2 + (y + 2) 2 > 0 
y 2 > x 2 + y 2 + Ay + 4 > 0 
0>x 2 + 4y + 4>0 
=> x 2 + 4y + 4 = 0 


Ke[(-£)- £ ] 

3n , 

(-£)"* = e-2 


-+2nk 


3n 


Re(-i)~ l = e 2 


+2nk 


k*0 
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